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Chapter﻿1
Historical﻿Background﻿and﻿Population﻿of﻿Camels﻿..................................................................................................1
Hiba﻿Fathi﻿Al-Sayyed,﻿University﻿of﻿Petra,﻿Jordan
Camels﻿were﻿designated﻿as﻿the﻿ships﻿of﻿the﻿desert.﻿This﻿chapter﻿includes﻿some﻿introductory﻿remarks﻿
on﻿the﻿historical﻿background﻿and﻿population﻿of﻿camels.﻿In﻿this﻿chapter,﻿the﻿origin﻿of﻿camels﻿based﻿on﻿
the﻿most﻿recent﻿mitochondrial﻿genome﻿analysis﻿and﻿incisor﻿fossils﻿was﻿reviewed.﻿Based﻿on﻿the﻿results﻿
of﻿these﻿studies,﻿camels﻿were﻿found﻿in﻿different﻿parts﻿of﻿the﻿world﻿such﻿as﻿North﻿America,﻿Africa,﻿
Russia,﻿China,﻿Magnolia,﻿Iran,﻿and﻿Middle﻿Eastern﻿region.﻿Different﻿genus﻿and﻿species﻿of﻿camels﻿were﻿
also﻿reviewed﻿in﻿the﻿chapter.﻿Additionally,﻿the﻿distribution﻿of﻿camel﻿population﻿worldwide﻿as﻿well﻿as﻿
the﻿uses﻿of﻿camels﻿were﻿reviewed.﻿This﻿chapter﻿introduces﻿some﻿essential﻿figures﻿on﻿the﻿economic﻿
value﻿of﻿camels﻿based﻿on﻿the﻿most﻿recent﻿statistics﻿of﻿the﻿Food﻿and﻿Agricultural﻿Organization﻿(FAO).
Chapter﻿2
Camel﻿Milk﻿Composition﻿and﻿Nutritional﻿Value﻿................................................................................................... 15
Gaukhar﻿S.﻿Konuspayeva,﻿Al-Farabi﻿Kazakh﻿National﻿University,﻿Kazakhstan
If﻿gross﻿composition﻿of﻿camel﻿milk﻿is﻿roughly﻿comparable﻿to﻿cow﻿milk,﻿fine﻿composition﻿shows﻿significant﻿
differences﻿explaining﻿potential﻿health﻿benefit﻿for﻿regular﻿consumers.﻿The﻿main﻿particularities﻿of﻿camel﻿
milk﻿are﻿(1)﻿better﻿atherogenicity﻿index﻿thanks﻿to﻿its﻿higher﻿proportion﻿of﻿mono-unsaturated﻿and﻿
polyunsaturated﻿fatty﻿acids﻿compared﻿to﻿other﻿milks,﻿(2)﻿different﻿proportion﻿of﻿caseins﻿than﻿cow﻿milk﻿
leading﻿to﻿difficult﻿clotting,﻿(3)﻿lack﻿of﻿β-lactoglobulin,﻿often﻿responsible﻿for﻿cow﻿milk﻿allergy,﻿(4)﻿slightly﻿
higher﻿concentration﻿in﻿antibacterial﻿and﻿immunity﻿support﻿proteins﻿with﻿higher﻿bio-activity﻿than﻿in﻿
other﻿milk,﻿(5)﻿presence﻿of﻿WAP﻿(whey﻿acidic﻿protein)﻿and﻿PGRP﻿(peptidoglycan-recognition﻿protein)﻿
not﻿available﻿in﻿cow﻿milk,﻿(6)﻿probable﻿efficient﻿insulin﻿for﻿supporting﻿better﻿glycemia﻿regulation,﻿(7)﻿
better﻿metabolization﻿of﻿lactose﻿leading﻿to﻿lower﻿intolerance﻿in﻿consumers,﻿(8)﻿richness﻿in﻿sodium﻿
and﻿iron﻿compared﻿to﻿other﻿milks,﻿and﻿(9)﻿contrasted﻿values﻿of﻿vitamins﻿(less﻿vitamins﻿B,﻿high﻿quantity﻿
of﻿vitamins﻿C﻿and﻿D).﻿This﻿chapter﻿explores﻿camel﻿milk﻿composition﻿and﻿nutritional﻿value.
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Zeineb﻿Jrad,﻿Arid﻿Lands﻿Institute﻿of﻿Medenine,﻿Tunisia
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Halima﻿El-Hatmi,﻿Arid﻿Lands﻿Institute﻿of﻿Medenine,﻿Tunisia
This﻿chapter﻿aimed﻿to﻿report﻿the﻿strategies﻿and﻿technologies﻿for﻿camel﻿milk﻿preservation.﻿Raw﻿camel﻿milk﻿
is﻿easily﻿spoiled﻿owing﻿to﻿its﻿nutrient﻿content,﻿which﻿provides﻿an﻿ideal﻿substrate﻿for﻿the﻿development﻿
of﻿microorganisms.﻿Several﻿traditional﻿methods﻿have﻿been﻿conducted﻿in﻿order﻿to﻿increase﻿the﻿shelf﻿
life﻿ of﻿ camel﻿milk﻿ including﻿ fumigation﻿ of﻿milk﻿ containers,﻿ simple﻿ evaporative﻿ cooling,﻿ chilling,﻿
freezing,﻿pasteurization,﻿and﻿milk﻿processing﻿into﻿many﻿products﻿like﻿fermented﻿camel﻿milk,﻿butter,﻿
and﻿ghee.﻿Modern﻿technologies﻿are﻿used﻿nowadays﻿to﻿preserve﻿camel﻿milk﻿including﻿freeze-drying,﻿
spray﻿drying,﻿high﻿hydrostatic﻿pressure,﻿and﻿sterilization.﻿Besides,﻿many﻿value-added﻿products﻿are﻿
produced﻿like﻿yoghurt,﻿cheese,﻿ice﻿cream,﻿snacks,﻿and﻿camel﻿milk﻿protein﻿hydrolysates,﻿which﻿are﻿
used﻿in﻿the﻿field﻿of﻿functional﻿food﻿and﻿nutraceuticals.﻿The﻿non-marketed﻿camel﻿milk﻿is﻿sold﻿at﻿a﻿lower﻿
price﻿or﻿consumed﻿at﻿the﻿household﻿level﻿in﻿tea﻿or﻿after﻿processing﻿it﻿into﻿naturally﻿fermented﻿milk.
Chapter﻿4
Microbial﻿Aspect﻿of﻿Lactic﻿Acid﻿Bacteria﻿Isolated﻿From﻿Camel﻿Milk﻿............................................................. 54
Dasel﻿Wambua﻿Mulwa﻿Kaindi,﻿University﻿of﻿Nairobi,﻿Kenya
Patrick﻿Murigu﻿Kamau﻿Njage,﻿Technical﻿University﻿of﻿Denmark,﻿Denmark
Camel﻿milk﻿provides﻿a﻿common﻿source﻿of﻿nutrition﻿but﻿also﻿a﻿potential﻿ rich﻿source﻿of﻿beneficial,﻿
pathogenic,﻿and﻿potentially﻿pathogenic﻿microorganisms.﻿This﻿chapter﻿reviews﻿lactic﻿acid﻿and﻿probiotic﻿
bacteria﻿from﻿camel﻿milk,﻿product﻿innovation﻿using﻿such﻿bacteria,﻿and﻿potential﻿areas﻿of﻿improvement﻿
in﻿technical﻿as﻿well﻿as﻿practical﻿aspects﻿of﻿fermentation﻿technologies.﻿Lactic﻿acid﻿bacteria﻿fermentation﻿
helps﻿mitigate﻿the﻿impact﻿of﻿poor﻿handling﻿and﻿storage﻿conditions﻿by﻿enhancing﻿shelf﻿life﻿and﻿food﻿
safety.﻿Traditionally-fermented﻿sour﻿milk﻿products﻿are﻿culturally﻿accepted﻿and﻿widely﻿distributed﻿
worldwide﻿with﻿product-specific﻿microbiota﻿responsible﻿for﻿aroma,﻿flavor,﻿and﻿texture.﻿Knowledge﻿of﻿
microbiota﻿and﻿predominant,﻿technologically﻿important﻿microorganisms﻿associated﻿with﻿camel﻿milk﻿is﻿
critical﻿in﻿developing﻿products﻿with﻿enhanced﻿quality﻿and﻿safety,﻿as﻿well﻿as﻿sustainable﻿interventions﻿
for﻿these﻿products,﻿including﻿camel﻿milk﻿specific﻿starter﻿culture﻿development.﻿This﻿chapter﻿presents﻿
occurrence﻿of﻿LAB﻿and﻿probiotic﻿bacteria﻿in﻿camel﻿milk﻿and﻿technological﻿aspects﻿of﻿camel﻿dairy.
Chapter﻿5
Manufacture﻿of﻿Dairy﻿and﻿Non-Dairy﻿Camel﻿Milk﻿Products............................................................................. 75
Nour﻿Amin﻿Elsahoryi,﻿University﻿of﻿Petra,﻿Jordan
Hiba﻿Fathi﻿Al-Sayyed,﻿University﻿of﻿Petra,﻿Jordan
Camel﻿milk﻿is﻿popular﻿in﻿the﻿world﻿as﻿it﻿has﻿an﻿excellent﻿nutritive﻿value﻿and﻿many﻿health﻿benefits.﻿
There﻿are﻿many﻿dairy﻿and﻿non-dairy﻿products﻿that﻿could﻿be﻿manufactured﻿from﻿camel﻿milk﻿such﻿as﻿
milk﻿powder,﻿UHT-milk,﻿yogurt﻿and﻿fermented﻿products,﻿cream,﻿ghee,﻿ice-cream,﻿frozen﻿products,﻿
sweets,﻿and﻿candy﻿(such﻿as﻿chocolate﻿bars﻿and﻿cookies).﻿In﻿general,﻿camel﻿milk﻿processing﻿encounters﻿
challenges.﻿This﻿chapter﻿is﻿aimed﻿to﻿cover﻿the﻿recent﻿issues﻿of﻿the﻿manufacturing﻿and﻿processing﻿of﻿the﻿
most﻿popular﻿above-mentioned﻿camel﻿milk﻿products﻿based﻿on﻿the﻿recent﻿studies﻿and﻿other﻿available﻿
﻿commercial﻿resources.﻿Camel﻿milk﻿seems﻿to﻿have﻿many﻿challenges﻿during﻿high﻿temperature﻿treatment﻿
as﻿well﻿as﻿creaming﻿to﻿manufacture﻿yogurt﻿and﻿other﻿fermented﻿dairy﻿products,﻿cream,﻿and﻿butter.﻿
On﻿the﻿other﻿hand,﻿ice﻿cream﻿and﻿frozen﻿yogurt﻿and﻿chocolate﻿bar﻿manufacturing﻿from﻿camel﻿milk﻿
seems﻿to﻿be﻿less﻿challenging.﻿Further﻿research﻿is﻿recommended﻿to﻿solve﻿the﻿faced﻿challenges﻿and﻿to﻿
develop﻿different﻿versions﻿of﻿these﻿products﻿such﻿as﻿skim,﻿low﻿fat,﻿low﻿sugar,﻿and﻿flavored﻿products.
Chapter﻿6
Manufacture﻿and﻿Challenges﻿of﻿Camel﻿Milk﻿Cheese﻿........................................................................................110
Gaukhar﻿Konuspayeva,﻿Al-Farabi﻿Kazakh﻿National﻿University,﻿Kazakhstan
The﻿difficulties﻿in﻿camel﻿milk﻿coagulation﻿due﻿to﻿low﻿concentration﻿in﻿κ-casein﻿was﻿the﻿main﻿obstacle﻿for﻿
its﻿processing﻿into﻿cheese.﻿Thus,﻿for﻿80﻿years,﻿camel﻿scientists﻿concentrated﻿their﻿efforts﻿on﻿improving﻿
coagulation﻿by﻿different﻿methods﻿including﻿use﻿of﻿plant﻿or﻿camel﻿calf﻿abomasum﻿extracts.﻿However,﻿
in﻿all﻿cases,﻿poor﻿cheese﻿yield﻿and﻿organoleptic﻿properties﻿were﻿obtained.﻿The﻿recent﻿introduction﻿of﻿
the﻿CHY-Max﻿–﻿M1000®,﻿on﻿market﻿solved﻿the﻿problem﻿of﻿clotting.﻿Obtained﻿by﻿genetic﻿engineering,﻿
this﻿camel﻿rennet﻿allows﻿high﻿cheese﻿yield.﻿However,﻿other﻿challenges﻿must﻿be﻿met:﻿(1)﻿investigation﻿
by﻿fundamental﻿studies﻿of﻿the﻿“behavior”﻿of﻿camel﻿milk﻿during﻿the﻿different﻿steps﻿of﻿cheese﻿processing,﻿
(2)﻿ to﻿ set﻿up﻿final﻿products﻿ corresponding﻿ to﻿ food﻿preferences﻿of﻿ local﻿ consumers,﻿ (3)﻿ to﻿ensure﻿
transfer﻿of﻿camel﻿cheese﻿technology﻿to﻿camel﻿dairy﻿industry.﻿Based﻿on﻿experiences﻿in﻿different﻿camel﻿
countries,﻿the﻿chapter﻿is﻿taking﻿stock﻿of﻿the﻿challenges﻿regarding﻿technological﻿development,﻿cultural﻿
satisfaction,﻿and﻿commercialization﻿of﻿camel﻿cheese.
Chapter﻿7
Exploring﻿Potential﻿Therapeutic﻿Properties﻿of﻿Camel﻿Milk﻿............................................................................123
Omar﻿Amin﻿Alhaj,﻿University﻿of﻿Petra,﻿Jordan
This﻿chapter﻿highlights﻿the﻿potential﻿health﻿benefits﻿of﻿camel﻿milk﻿including﻿antioxidant,﻿anti-cancer﻿
activity,﻿antihypertensive﻿properties,﻿antidiabetic﻿activity,﻿antimicrobial﻿activity,﻿hypoallergenicity﻿
activity,﻿and﻿anti-Crohn’s﻿disease.﻿In﻿addition﻿to﻿the﻿most﻿recent﻿identified﻿functional﻿properties﻿of﻿camel﻿
milk.﻿The﻿bioactivity﻿of﻿conjugated﻿linoleic﻿acid﻿(CLA),﻿D﻿and﻿L﻿amino﻿acid,﻿as﻿well﻿as﻿oligosaccharide﻿
in﻿camel﻿milk﻿will﻿be﻿also﻿discussed.﻿The﻿proposed﻿mechanisms﻿behind﻿these﻿properties﻿and﻿potential﻿
health﻿benefits﻿are﻿explained.﻿This﻿chapter﻿also﻿describes﻿composition﻿and﻿nutritive﻿value﻿of﻿camel﻿
milk﻿and﻿their﻿association﻿to﻿functional﻿properties.﻿The﻿current﻿available﻿information﻿in﻿the﻿literature﻿
on﻿camel﻿milk﻿is﻿covered﻿too.
Chapter﻿8
Health-Improving﻿and﻿Disease-Preventing﻿Potential﻿of﻿Camel﻿Milk﻿Against﻿Chronic﻿Diseases﻿
and﻿Autism:﻿Camel﻿Milk﻿and﻿Chronic﻿Diseases﻿...................................................................................................155
Mo’ez﻿Al-Islam﻿Ezzat﻿Faris,﻿University﻿of﻿Sharjah,﻿UAE
Hadeel﻿Ghazzawi,﻿University﻿of﻿Jordan,﻿Jordan
Camel﻿milk﻿has﻿been﻿used﻿as﻿part﻿of﻿the﻿human﻿diet﻿since﻿ancient﻿times.﻿This﻿chapter﻿tries﻿to﻿elaborate﻿
the﻿different﻿aspects﻿of﻿nutraceutical﻿functional﻿properties﻿of﻿camel﻿milk,﻿focusing﻿on﻿the﻿nutritional﻿
composition,﻿presence﻿of﻿bioactive﻿zoochemicals﻿and﻿peptides,﻿antioxidant﻿nutrients﻿(vitamin﻿C),﻿
and﻿health﻿rendering﻿properties﻿of﻿this﻿unique﻿milk.﻿Recent﻿research﻿has﻿identified﻿camel﻿milk﻿as﻿a﻿
prophylactic﻿and﻿therapeutic﻿functional﻿food﻿due﻿to﻿its﻿noticeable﻿content﻿of﻿essential﻿macronutrients,﻿
﻿namely﻿bioactive﻿functional﻿proteins﻿and﻿peptides,﻿along﻿with﻿its﻿considerable﻿content﻿of﻿essential﻿
micronutrients.﻿Indeed,﻿the﻿presence﻿of﻿this﻿unique﻿mixture﻿has﻿shown﻿to﻿be﻿promising﻿contributors﻿
to﻿the﻿management﻿and﻿prevention﻿of﻿chronic﻿diseases,﻿such﻿as﻿cancer,﻿diabetes,﻿liver﻿and﻿kidney,﻿
metabolic﻿ syndrome,﻿ inflammatory﻿ bowel﻿ diseases﻿ in﻿ adults,﻿ and﻿ autism.﻿ In﻿ vivo,﻿ in﻿ vitro,﻿ and﻿
epidemiological﻿and﻿experimental﻿studies﻿were﻿reviewed,﻿and﻿molecular﻿mechanisms﻿were﻿highlighted﻿
for﻿better﻿understanding﻿of﻿the﻿health-promoting,﻿disease-preventing﻿potential﻿of﻿camel﻿milk.
Chapter﻿9
Potential﻿Anti-Diabetic﻿Effect﻿of﻿Camel﻿Milk﻿.......................................................................................................185
Rajendra﻿Prasad﻿Agrawal,﻿S.﻿P.﻿Medical﻿College,﻿India
Ritvik﻿Agrawal,﻿S.﻿P.﻿Medical﻿College,﻿India
Mo’ez﻿Al-Islam﻿Ezzat﻿Faris,﻿University﻿of﻿Sharjah,﻿UAE
Hadeel﻿Ali﻿Ghazzawi,﻿University﻿of﻿Jordan,﻿Jordan
Based﻿on﻿empirical﻿observations﻿regarding﻿the﻿low﻿prevalence﻿of﻿diabetes﻿mellitus﻿in﻿population﻿
drinking﻿regularly﻿camel﻿milk,﻿camel﻿scientists﻿have﻿investigated﻿and﻿assessed﻿the﻿effect﻿of﻿regular﻿
camel﻿ milk﻿ consumption﻿ on﻿ glycaemic﻿ status﻿ of﻿ diabetic﻿ patients﻿ and﻿ animal﻿ models.﻿ All﻿ the﻿
experiments’﻿results﻿concluded﻿to﻿the﻿reduction﻿of﻿blood﻿glucose﻿and﻿glycosylated﻿haemoglobin.﻿
The﻿hypothesis﻿of﻿high﻿quantity﻿of﻿natural﻿insulin﻿in﻿camel﻿milk﻿was﻿proposed,﻿but﻿the﻿quantities﻿
reported﻿in﻿the﻿literature﻿could﻿not﻿explain﻿by﻿itself﻿the﻿beneficial﻿effect﻿of﻿camel﻿milk﻿consumption.﻿
It﻿is﻿stated﻿that﻿the﻿lack﻿of﻿coagulum﻿formation﻿of﻿camel﻿milk﻿the﻿stomach﻿was﻿supposed﻿to﻿act﻿as﻿
an﻿effective﻿vehicle﻿(under﻿internal﻿nanoparticles)﻿to﻿take﻿the﻿milk﻿insulin﻿unchanged﻿throughout﻿
the﻿digestive﻿tract﻿and﻿absorbed﻿in﻿the﻿intestine.﻿Other﻿proteins﻿in﻿higher﻿concentrations﻿in﻿camel﻿
milk﻿than﻿in﻿other﻿milk﻿could﻿interact﻿with﻿insulin﻿receptor﻿and﻿contribute﻿by﻿their﻿antioxidant﻿and﻿
inti-inflammatory﻿effect﻿to﻿regeneration﻿of﻿beta-cells﻿in﻿pancreas.
Chapter﻿10
Effects﻿of﻿Industrial﻿Processing﻿Methods﻿on﻿Camel﻿Milk﻿Composition,﻿Nutritional﻿Value,﻿and﻿
Health﻿Properties﻿...........................................................................................................................................................197
Ali﻿Ahmed﻿Metwalli,﻿University﻿of﻿Minia,﻿Egypt
Yonas﻿Hailu,﻿Teagasc﻿Food﻿Research﻿Centre,﻿Ireland﻿&﻿Haramaya﻿University,﻿Ethiopia
Camel﻿milk﻿has﻿a﻿comparable﻿gross﻿composition﻿with﻿other﻿milk﻿sources﻿including﻿bovine﻿milk﻿with﻿
some﻿minor﻿differences﻿in﻿the﻿molecular﻿properties﻿of﻿proteins﻿and﻿fat.﻿The﻿limited﻿amount﻿of﻿β-Lg﻿
and﻿κ-Casein(CN)﻿are﻿involved﻿in﻿heat﻿denaturation﻿via﻿formation﻿of﻿disulfide﻿bridges﻿in﻿cow﻿milk;﻿their﻿
absence﻿in﻿camel﻿milk﻿result﻿in﻿different﻿responses﻿for﻿heat﻿treatment﻿at﻿different﻿scale.﻿Furthermore,﻿
differences﻿between﻿camel﻿milk﻿proteins﻿compared﻿to﻿other﻿milk﻿ resulted﻿poor﻿coagulation﻿and﻿
reduce﻿stability﻿during﻿processing﻿of﻿dairy﻿products﻿such﻿as﻿yogurt﻿and﻿cheese.﻿The﻿effect﻿of﻿different﻿
thermal﻿processing﻿methods﻿on﻿camel﻿milk﻿were﻿discussed;﻿however,﻿high﻿pressure﻿processing﻿(HPP)﻿
study﻿on﻿processing﻿effect﻿on﻿camel﻿milk﻿is﻿an﻿area﻿of﻿research﻿for﻿more﻿confirmation﻿in-depth﻿study.﻿
The﻿industrial﻿processing﻿methods﻿were﻿found﻿to﻿effect﻿important﻿camel﻿milk﻿properties,﻿nutritional﻿
values,﻿and﻿health﻿properties﻿compared﻿to﻿other﻿animals﻿including﻿limiting﻿bioactive﻿proteins﻿such﻿
as﻿ immunoglobulin,﻿ lactoferrin,﻿ lysozyme,﻿and﻿vitamins.﻿This﻿effect﻿depends﻿on﻿ the﻿ type﻿of﻿heat﻿
treatment﻿applied.
﻿Chapter﻿11
Camel﻿Colostrum﻿Composition,﻿Nutritional﻿Value,﻿and﻿Nutraceuticals﻿.....................................................240
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Colostrum﻿is﻿an﻿important﻿source﻿of﻿nutrients﻿and﻿immune﻿factors﻿for﻿the﻿newborn.﻿The﻿nutrient﻿
profile﻿and﻿immunological﻿composition﻿of﻿colostrum﻿vary﻿from﻿species﻿to﻿species.﻿The﻿composition﻿
and﻿characteristics﻿of﻿the﻿colostrum﻿of﻿human,﻿cows,﻿and﻿goats﻿have﻿been﻿the﻿subject﻿of﻿several﻿
studies.﻿The﻿study﻿of﻿the﻿characteristics﻿of﻿camel﻿colostrum﻿is﻿more﻿recent.﻿In﻿this﻿chapter,﻿the﻿current﻿
understanding﻿of﻿the﻿composition﻿of﻿camel﻿colostrum﻿(i.e.,﻿carbohydrates,﻿proteins,﻿oligosaccharides,﻿
fats,﻿vitamins,﻿and﻿minerals)﻿is﻿reviewed.﻿A﻿complete﻿comparison﻿with﻿other﻿animal﻿colostrum﻿in﻿whole﻿
composition﻿and﻿nutritional﻿value﻿of﻿camel﻿colostrum﻿will﻿be﻿investigated﻿in﻿the﻿current﻿chapter.﻿
Consequently,﻿the﻿aim﻿of﻿this﻿chapter﻿is﻿to﻿provide﻿an﻿overview﻿of﻿the﻿vast﻿research,﻿underlining﻿the﻿
significance﻿of﻿camel﻿colostrum﻿in﻿feeding﻿of﻿human﻿beings﻿and﻿to﻿predict﻿the﻿potential﻿possible﻿
role﻿of﻿camel﻿colostrum﻿that﻿can﻿play﻿in﻿the﻿functional﻿products﻿market﻿in﻿the﻿future.
Chapter﻿12
Camel﻿Meat﻿Production,﻿Structure,﻿and﻿Quality﻿................................................................................................263
Isam﻿Tawfik﻿Kadim,﻿University﻿of﻿Nizwa,﻿Oman
Msafiri﻿Mbaga,﻿Sultan﻿Qaboos﻿University,﻿Oman
Ghada﻿Ibrahim,﻿University﻿of﻿Bahri,﻿Sudan
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This﻿chapter﻿aimed﻿to﻿discuss﻿population,﻿meat﻿production,﻿and﻿quality﻿characteristics﻿of﻿camels.﻿
Camels﻿are﻿considered﻿environmentally﻿ friendly﻿and﻿well﻿adapted﻿ to﻿ the﻿desert’s﻿harsh﻿arid﻿and﻿
semiarid﻿environment﻿due﻿to﻿their﻿high﻿movability,﻿adequate﻿fodder﻿demand,﻿and﻿water﻿regulation.﻿
Camels﻿ are﻿most﻿ populous﻿ in﻿ the﻿ East﻿ Africa﻿ and﻿Middle﻿ East.﻿ Although﻿ approximately﻿ 250,000﻿
camels﻿are﻿annually﻿slaughtered﻿in﻿many﻿countries﻿and﻿camels﻿as﻿a﻿producer﻿of﻿meat﻿is﻿becoming﻿
much﻿more﻿significant,﻿camel﻿meat﻿market﻿has﻿not﻿yet﻿developed.﻿In﻿2019,﻿the﻿global﻿camel﻿meat﻿
production﻿in﻿Africa﻿was﻿leading﻿with﻿419,933﻿tonnes﻿production,﻿followed﻿by﻿Asia﻿(210,000﻿tonnes)﻿
and﻿Europe﻿(179﻿Tonnes).﻿An﻿important﻿feature﻿that﻿characterizes﻿camelid﻿meat﻿products﻿is﻿the﻿low﻿
level﻿of﻿intramuscular﻿and﻿subcutaneous﻿fat﻿compared﻿to﻿red﻿meat﻿sources.﻿Pre-﻿and﻿post-mortem﻿
factors﻿should﻿be﻿carefully﻿considered﻿to﻿improve﻿camel﻿meat﻿quality﻿characteristics.﻿According﻿to﻿
the﻿health﻿aspects﻿and﻿quality﻿of﻿camel﻿meat,﻿it﻿can﻿be﻿successfully﻿marketed﻿alongside﻿cattle,﻿dear,﻿
sheep,﻿and﻿goat.
Chapter﻿13
Camel﻿Meat﻿Nutrient﻿Content﻿and﻿Potential﻿Health﻿Benefits﻿.......................................................................285
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Camels﻿are﻿an﻿ important﻿source﻿of﻿nutritious﻿meat﻿and﻿meat﻿products﻿ for﻿people,﻿and﻿therefore﻿
﻿play﻿a﻿major﻿role﻿in﻿the﻿national﻿economies﻿of﻿many﻿countries.﻿In﻿comparison﻿with﻿other﻿red﻿meats,﻿
camel﻿meat﻿generally﻿contains﻿less﻿fat﻿and﻿ash,﻿more﻿moisture,﻿and﻿similar﻿protein﻿content.﻿Camel﻿
meat﻿products﻿are﻿receiving﻿worldwide﻿interest﻿owing﻿to﻿its﻿unique﻿healthy﻿features﻿and﻿the﻿ability﻿
of﻿camels﻿to﻿thrive﻿in﻿climatic﻿regions﻿of﻿the﻿world﻿that﻿may﻿be﻿a﻿challenge﻿to﻿many﻿other﻿meat-
producing﻿species.﻿Camel﻿meat﻿products﻿contain﻿many﻿essential﻿nutrients﻿and﻿some﻿components﻿with﻿
potential﻿bioactive﻿properties﻿that﻿could﻿be﻿beneficial﻿for﻿human﻿health﻿and﻿wellbeing.﻿Continued﻿
improvements﻿in﻿the﻿understanding﻿and﻿optimization﻿of﻿the﻿production﻿processes﻿of﻿camel﻿meat﻿
are﻿required﻿for﻿successful﻿industrial﻿implementation﻿and﻿marketing.﻿Advances﻿in﻿ingredient﻿systems﻿
may﻿be﻿used﻿to﻿manufacture﻿new﻿meat﻿products﻿from﻿camel﻿meat﻿where﻿higher﻿levels﻿of﻿nutrition﻿
are﻿required﻿to﻿enhance﻿consumer﻿health﻿and﻿wellbeing.﻿Camel﻿meat﻿as﻿a﻿functional﻿food﻿is﻿one﻿
area﻿that﻿can﻿be﻿exploited.
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Gelatin﻿is﻿an﻿important﻿protein﻿produced﻿through﻿partial﻿hydrolysis﻿of﻿collagen﻿from﻿animal﻿parts﻿
and﻿byproducts﻿such﻿as﻿cartilage,﻿bones,﻿tendons,﻿and﻿hides.﻿The﻿ability﻿of﻿gelatin﻿to﻿form﻿a﻿thermo-
reversible﻿gel﻿ at﻿normal﻿body﻿ temperature﻿and﻿high﻿water﻿ content﻿make﻿ it﻿ an﻿exceptional﻿ food﻿
ingredient.﻿A﻿good﻿quality﻿gelatin﻿is﻿translucent,﻿brittle,﻿colorless﻿(sometimes﻿slightly﻿yellow),﻿bland﻿
in﻿taste,﻿and﻿odorless.﻿Gelatin﻿has﻿been﻿found﻿useful﻿as﻿stabilizer﻿and﻿filler﻿in﻿dairy﻿products﻿and﻿other﻿
food﻿industries.﻿Recently,﻿the﻿global﻿gelatin﻿production﻿net﻿over﻿300,000﻿metric﻿tons:﻿46%﻿were﻿from﻿
pigskin,﻿29.4%﻿from﻿bovine﻿hides,﻿23.1%﻿from﻿bones,﻿and﻿1.5%﻿from﻿other﻿parts.﻿Although﻿camels﻿
have﻿been﻿recognized﻿as﻿source﻿of﻿meat﻿and﻿milk,﻿utilization﻿of﻿camel﻿bones﻿and﻿skins﻿for﻿gelatin﻿
production﻿has﻿not﻿been﻿fully﻿explored.﻿This﻿chapter﻿will﻿discuss﻿the﻿processing﻿of﻿camel﻿gelatin﻿
extraction.
Chapter﻿15
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The﻿camel﻿coat﻿can﻿be﻿divided﻿into﻿upper﻿and﻿lower﻿layers﻿based﻿on﻿the﻿external﻿shape.﻿The﻿upper﻿layer﻿
is﻿sparse﻿and﻿upright﻿coarse﻿wool;﻿the﻿lower﻿layer﻿is﻿thick﻿wool,﻿which﻿is﻿mainly﻿composed﻿of﻿camel﻿
cashmere﻿mixed﻿with﻿small﻿amount﻿of﻿coarse﻿hair.﻿This﻿chapter﻿introduces﻿the﻿basic﻿characteristics﻿of﻿
camel﻿hair,﻿such﻿as﻿morphological﻿structure,﻿microstructure,﻿fiber﻿type,﻿and﻿density.﻿Then﻿it﻿introduces﻿
the﻿process﻿characteristics﻿of﻿camel﻿wool,﻿ the﻿net﻿wool﻿ rate,﻿camel﻿hair﻿grades,﻿ the﻿photometric﻿
﻿and﻿thermodynamic﻿properties﻿of﻿camel﻿cashmere.﻿Finally﻿it﻿gives﻿some﻿camel﻿cashmere﻿and﻿hair﻿
products.﻿All﻿contents﻿try﻿to﻿give﻿detailed﻿experimental﻿data﻿and﻿images﻿and﻿insist﻿on﻿giving﻿a﻿more﻿
comprehensive﻿and﻿scientific﻿explanation﻿for﻿camel﻿hair.
Chapter﻿16
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College,﻿India
Ritika﻿Agrawal,﻿S.P.Medical﻿College,﻿Bikaner,﻿India
This﻿chapter﻿conveys﻿the﻿untapped﻿property﻿of﻿camel﻿milk﻿as﻿cosmeceutical.﻿The﻿camel﻿milk﻿ingredients﻿
(i.e.,﻿water,﻿ascorbic﻿acid,﻿alpha﻿hydroxy﻿acid,﻿polyunsaturated﻿fatty﻿acid,﻿peptides,﻿and﻿micronutrients)﻿
make﻿it﻿a﻿cost-effective﻿cosmeceutical﻿with﻿no﻿adverse﻿cutaneous﻿or﻿systemic﻿reactions.﻿It﻿may﻿be﻿used﻿
as﻿a﻿photoprotective,﻿moisturizing,﻿anti-wrinkle,﻿anti-aging﻿skin﻿softener.﻿The﻿bioactive﻿ingredients﻿
may﻿begin﻿the﻿new﻿class﻿of﻿natural﻿cosmeceutical﻿when﻿consumed﻿orally﻿or﻿applied﻿topically.
Chapter﻿17
Interaction﻿Between﻿Camel﻿Farming﻿and﻿Environment﻿..................................................................................363
Bernard﻿Faye,﻿Independent﻿Researcher,﻿France
The﻿close﻿adaptation﻿of﻿camel﻿to﻿its﻿desert﻿environment﻿could﻿explain﻿its﻿weak﻿expansion﻿out﻿of﻿the﻿
arid﻿lands﻿of﻿the﻿world.﻿This﻿adaptation﻿can﻿contribute﻿to﻿the﻿desertification﻿combat,﻿attesting﻿to﻿
its﻿small﻿ecological﻿footprint﻿with﻿traditional﻿extensive﻿farming.﻿The﻿camel﻿population﻿in﻿the﻿world,﻿
despite﻿its﻿active﻿growth,﻿remains﻿marginal,﻿and﻿its﻿contribution﻿to﻿the﻿greenhouse﻿gas﻿emission﻿is﻿
negligible.﻿However,﻿the﻿current﻿trends﻿to﻿the﻿intensification﻿of﻿camel﻿productions﻿could﻿change﻿
the﻿impact﻿of﻿the﻿species﻿on﻿the﻿environment﻿and﻿on﻿animal﻿metabolism.﻿The﻿necessity﻿to﻿expect﻿a﻿
better﻿productivity﻿face﻿to﻿the﻿growing﻿demand﻿could﻿lead﻿to﻿a﻿“specialization”﻿of﻿the﻿camel﻿farms﻿
and﻿a﻿specific﻿selection﻿of﻿the﻿camel.﻿Such﻿trends﻿require﻿care﻿with﻿a﻿possible﻿erosion﻿of﻿the﻿camel﻿
biodiversity﻿and﻿the﻿consequences﻿on﻿the﻿ interactions﻿between﻿the﻿emerging﻿camel﻿production﻿
system﻿and﻿the﻿environment.
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The﻿increasing﻿number﻿of﻿existing﻿textbooks,﻿monographs﻿and﻿scientific﻿journals﻿suggest﻿that﻿the﻿field﻿
of﻿camel﻿history,﻿behaviour,﻿and﻿products﻿have﻿huge﻿scientific﻿output.﻿These﻿different﻿aspects﻿of﻿the﻿
subject﻿to﻿date﻿have﻿received﻿little﻿or﻿no﻿interest﻿as﻿these﻿are﻿relatively﻿unexplained﻿sciences﻿but﻿this﻿is﻿
no﻿longer﻿the﻿case.﻿The﻿large﻿scientific﻿knowledge﻿in﻿these﻿fields﻿coupled﻿with﻿impressive﻿social﻿inter-
est﻿is﻿stimulating﻿a﻿new﻿and﻿fascinating﻿challenge﻿for﻿scientists.﻿However,﻿we﻿are﻿sure﻿that﻿this﻿textbook﻿
shall﻿provide﻿researchers﻿worldwide﻿with﻿a﻿platform﻿of﻿recent﻿research﻿and﻿great﻿interest﻿for﻿scientists,﻿
academicians,﻿students﻿and﻿specialists﻿alike.
This﻿issue﻿of﻿Handbook of Research on Health and Environmental Benefits of Camel Products﻿pro-
vides﻿a﻿collection﻿of﻿articles﻿that﻿describe﻿our﻿current﻿understanding﻿on﻿the﻿camel﻿habitat﻿and﻿products.﻿
It﻿contributes﻿also﻿efficiently﻿to﻿response﻿to﻿the﻿growing﻿interest﻿of﻿camel﻿stakeholders﻿and﻿large﻿public﻿
for﻿camel﻿milk,﻿meat﻿and﻿wool.
There﻿has﻿been﻿an﻿important﻿growth﻿of﻿convenient﻿information﻿on﻿this﻿subject﻿over﻿the﻿past﻿few﻿years﻿
that﻿offers﻿many﻿exciting﻿opportunities﻿for﻿investigator,﻿scientist﻿and﻿the﻿people﻿at﻿large.﻿We﻿would﻿there-
fore,﻿like﻿to﻿thank﻿all﻿the﻿contributing﻿authors﻿for﻿their﻿exclusive﻿and﻿scholarly﻿reviews﻿and﻿for﻿sharing﻿
their﻿wisdom.﻿I﻿hope﻿you﻿will﻿enjoy﻿their﻿perspective﻿and﻿incorporate﻿the﻿information﻿into﻿your﻿practice﻿
and﻿research.﻿At﻿the﻿end﻿of﻿the﻿chapter,﻿our﻿contributors﻿have﻿provided﻿carefully﻿selected﻿references.
The﻿enormous﻿ responsibility﻿of﻿preparing﻿and﻿publishing﻿a﻿ textbook﻿on﻿educative﻿ and﻿ scientific﻿
knowledge﻿of﻿camel﻿products﻿is﻿nothing﻿but﻿a﻿monumental﻿task.﻿The﻿consistent﻿and﻿persistent﻿persuasion﻿
of﻿our﻿editorial﻿team﻿shall﻿make﻿this﻿book﻿very﻿useful﻿in﻿the﻿pursuit﻿of﻿longer﻿motive﻿and﻿movement.
The﻿chapters﻿in﻿this﻿book﻿have﻿been﻿written﻿by﻿a﻿number﻿of﻿reputed﻿international﻿experts﻿on﻿the﻿field.﻿
All﻿these﻿chapters﻿are﻿thoroughly﻿revised﻿with﻿updated﻿information.﻿We﻿also﻿have﻿earned﻿much﻿in﻿the﻿
process﻿of﻿editing﻿and﻿hope﻿that﻿you﻿shall﻿find﻿this﻿book﻿uniquely﻿valuable﻿as﻿an﻿educational﻿resource.﻿
The﻿textbook﻿is﻿only﻿a﻿beginning﻿in﻿the﻿process﻿of﻿covering﻿the﻿incredible﻿work﻿that﻿is﻿going﻿on﻿around﻿
the﻿world﻿on﻿the﻿subject.﻿It﻿is﻿the﻿most﻿befitting﻿time﻿to﻿share﻿our﻿respective﻿experiences,﻿so﻿that﻿other﻿
providers﻿may﻿also﻿get﻿benefit﻿in﻿pursuit﻿of﻿their﻿knowledge﻿on﻿the﻿subject.
The﻿editors﻿and﻿authors﻿have﻿been﻿able﻿to﻿present﻿this﻿highly﻿readable,﻿informative﻿and﻿comprehensive﻿
book﻿through﻿rigorously﻿curating﻿and﻿synthesizing﻿the﻿vast﻿amount﻿of﻿updated﻿information﻿available﻿on﻿
the﻿subject.﻿Editors﻿really﻿privileged﻿to﻿have﻿the﻿opportunity﻿of﻿compiling﻿such﻿a﻿valuable﻿book﻿named﻿
Health and Environmental Benefits of Camel Products.
The﻿first﻿chapter,﻿“Historical﻿Background,﻿and﻿Population﻿of﻿Camels,”﻿provides﻿us﻿with﻿some﻿intro-
ductory﻿remarks﻿on﻿the﻿historical﻿background,﻿and﻿population﻿of﻿camels.﻿In﻿this﻿chapter,﻿the﻿origin﻿of﻿
camels﻿based﻿on﻿the﻿most﻿recent﻿mitochondrial﻿genome﻿analyses﻿and﻿incisor﻿fossils﻿have﻿been﻿reviewed.﻿
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Different﻿genus﻿and﻿species﻿of﻿camels﻿are﻿also﻿presented.﻿Additionally,﻿the﻿distribution﻿of﻿camel﻿popula-
tion﻿worldwide﻿as﻿well﻿as﻿its﻿uses﻿are﻿reported.﻿This﻿chapter﻿also﻿introduces﻿some﻿essential﻿figures﻿on﻿
economic﻿value﻿of﻿camels﻿based﻿on﻿the﻿most﻿recent﻿statistics﻿of﻿the﻿“Food﻿and﻿Agricultural﻿Organiza-
tion﻿(FAO)”.﻿Though﻿the﻿camels﻿have﻿a﻿long﻿history﻿and﻿recent﻿findings﻿based﻿on﻿genomic﻿research﻿
give﻿new﻿light﻿on﻿the﻿origin﻿of﻿camels﻿Organizations,﻿whether﻿local﻿or﻿international,﻿are﻿encouraged﻿to﻿
estimate﻿the﻿data﻿related﻿to﻿this﻿animal,﻿especially,﻿the﻿production,﻿yield,﻿and﻿manufacture﻿of﻿different﻿
camel-based﻿food﻿products.
In﻿the﻿chapter﻿“Camel﻿Milk﻿Composition﻿and﻿Nutritional﻿Value,”﻿comprehensive﻿composition﻿and﻿
variation﻿factors﻿of﻿camel﻿milk﻿composition﻿have﻿been﻿explored﻿along﻿with﻿comparison﻿other﻿animal﻿
milks.﻿The﻿latest﻿knowledge﻿regarding﻿composition﻿of﻿camel﻿milk﻿has﻿created﻿with﻿an﻿interest﻿in﻿the﻿
scientists,﻿the﻿world﻿over.﻿The﻿belief﻿regarding﻿the﻿true﻿or﻿supposed﻿“Medicinal﻿Virtues”﻿of﻿camel﻿milk﻿
is﻿obviously﻿an﻿important﻿motivation﻿to﻿deepen﻿our﻿knowledge﻿on﻿the﻿finer﻿composition﻿of﻿this﻿remark-
able﻿product﻿of﻿the﻿nature.
In﻿the﻿chapter﻿“Strategies﻿and﻿Technologies﻿for﻿Camel﻿Milk﻿Preservation,”﻿the﻿different﻿strategies﻿and﻿
technologies﻿for﻿camel﻿milk﻿preservation﻿are﻿detailed.﻿The﻿author﻿stated﻿that﻿camel﻿milk﻿is﻿an﻿important﻿
source﻿of﻿essential﻿nutrients.﻿Consequently,﻿there﻿is﻿a﻿big﻿need﻿to﻿preserve﻿this﻿worthily﻿called﻿“The﻿
White﻿Gold﻿of﻿the﻿Desert”.﻿The﻿traditional﻿methods﻿include﻿cooling,﻿pasteurization﻿and﻿processing﻿of﻿
camel﻿milk.﻿Numerous﻿modern﻿processes﻿like﻿freeze-drying,﻿spray﻿drying,﻿high﻿hydrostatic﻿pressure﻿and﻿
sterilization﻿are﻿being﻿applied﻿to﻿preserve﻿camel﻿milk.
But,﻿strategies﻿and﻿ technologies﻿ for﻿camel﻿milk﻿preservation﻿are﻿still﻿ limited﻿and﻿warrant﻿ further﻿
investigations.﻿ It﻿ is﻿necessary﻿ to﻿optimize﻿and﻿design﻿a﻿ spray﻿drying﻿operation,﻿which﻿will﻿ result﻿ in﻿
desired﻿physicochemical﻿and﻿functional﻿properties﻿of﻿camel﻿milk﻿powder.﻿The﻿shelf﻿life﻿of﻿camel﻿milk﻿
that﻿undergoes﻿high﻿hydrostatic﻿pressure﻿procedure﻿should﻿be﻿determined.﻿The﻿effect﻿of﻿the﻿addition﻿
of﻿various﻿plant﻿extracts﻿or﻿their﻿essential﻿oils﻿as﻿preservatives﻿to﻿camel﻿milk﻿and﻿its﻿derived﻿products﻿
should﻿be﻿well﻿investigated.﻿Besides,﻿new﻿value-added﻿products﻿from﻿camel﻿milk﻿with﻿long﻿shelf﻿life﻿
have﻿to﻿be﻿made﻿by﻿the﻿dairy﻿industry﻿to﻿increase﻿its﻿availability.
The﻿chapter﻿“Microbial﻿Aspect﻿of﻿Lactic﻿Acid﻿Bacteria﻿Isolated﻿From﻿Camel﻿Milk”﻿reveals﻿wide﻿
diversity﻿of﻿dairy﻿products﻿depending﻿on﻿agricultural﻿practices,﻿animal﻿husbandry,﻿seasonality,﻿agro-
ecological﻿zones,﻿animal﻿species,﻿stage﻿of﻿commercialization﻿or﻿industrialization,﻿food﻿preferences﻿and﻿
cultural﻿practices.﻿These﻿factors﻿also﻿influence﻿the﻿camel﻿dairy﻿microbiota.﻿This﻿chapter﻿presents﻿the﻿
occurrence﻿of﻿ lactic﻿acid﻿bacteria﻿and﻿probiotic﻿bacteria﻿ in﻿camel﻿milk;﻿developments﻿ in﻿ typing﻿and﻿
characterization;﻿a﻿high﻿technological﻿potential﻿provided﻿by﻿a﻿rich﻿diversity﻿of﻿organisms.﻿The﻿traditional﻿
and﻿modern﻿practices﻿for﻿camel﻿milk﻿fermentation﻿as﻿well﻿as﻿constraints﻿and﻿opportunities﻿are﻿furnished﻿
for﻿further﻿innovation.
Knowledge﻿of﻿microbiome﻿predominance,﻿and﻿ technologically﻿ important﻿microorganisms﻿associ-
ated﻿with﻿camel﻿milk﻿is﻿critical﻿in﻿developing﻿products﻿with﻿enhanced﻿quality﻿and﻿safety,﻿as﻿well﻿as﻿for﻿
its﻿importance﻿in﻿development﻿of﻿sustainable﻿interventions﻿for﻿these﻿products,﻿including﻿development﻿
of﻿novel﻿camel﻿milk﻿specific﻿starter﻿cultures.﻿The﻿chapter﻿concludes﻿that﻿the﻿scale﻿and﻿technology﻿of﻿
production,﻿as﻿well﻿as﻿marketing﻿and﻿distribution﻿systems﻿need﻿have﻿to﻿be﻿applied﻿at﻿industrial﻿level.﻿
Demand﻿for﻿fermented﻿food﻿products﻿is﻿rising﻿due﻿to﻿the﻿health﻿benefits﻿associated﻿with﻿these﻿products,﻿
as﻿also﻿due﻿to﻿migration,﻿and﻿urbanization.﻿The﻿increased﻿demand﻿by﻿consumers﻿calls﻿for﻿improvement﻿
in﻿the﻿safety﻿and﻿quality﻿of﻿fermented﻿food﻿products.
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The﻿chapter﻿“Manufacturer﻿of﻿Dairy﻿and﻿Non-Dairy﻿Camel﻿Milk﻿Products”﻿presents﻿better﻿under-
standing,﻿opportunities﻿and﻿tools﻿in﻿dairy﻿manufacturing﻿and﻿production.﻿Dairy﻿products﻿manufactured﻿
from﻿camel﻿milk﻿are﻿known﻿to﻿represent﻿a﻿source﻿of﻿energy﻿and﻿nutrients﻿and﻿probably﻿replace﻿fruits﻿and﻿
vegetables﻿for﻿people﻿who﻿live﻿in﻿the﻿harsh﻿conditions﻿of﻿deserts.﻿Several﻿dairy﻿and﻿non-dairy﻿camel﻿milk﻿
products﻿have﻿been﻿developed﻿and﻿standardized﻿using﻿different﻿methods﻿of﻿preparation﻿or﻿production.﻿
This﻿chapter﻿covers﻿the﻿recent﻿processing﻿methods,﻿and﻿views﻿on﻿the﻿most﻿popular﻿camel﻿milk﻿products﻿
as﻿on﻿the﻿recent﻿studies﻿and﻿other﻿available﻿commercial﻿resources.
Dairy﻿products﻿and﻿non-dairy﻿products﻿are﻿successfully﻿manufactured﻿from﻿camel﻿milk﻿at﻿the﻿experi-
mental﻿or﻿commercial﻿levels﻿but﻿other﻿products﻿are﻿still﻿facing﻿processing﻿challenges﻿and﻿encountering﻿
many﻿difficulties﻿compared﻿with﻿cow﻿and﻿sheep﻿milk.﻿The﻿difficulties﻿are﻿the﻿sensitivity﻿of﻿camel﻿milk﻿
to﻿high﻿temperature﻿treatment,﻿hygienic﻿conditions,﻿poor﻿stability,﻿and﻿short﻿shelf﻿life.
The﻿physio-chemical﻿properties﻿of﻿camel﻿milk﻿make﻿it﻿difficult﻿to﻿coagulate.﻿Recent﻿advances﻿have﻿
been﻿obtained﻿in﻿camel﻿cheese﻿processing﻿in﻿different﻿parts﻿of﻿the﻿world.﻿These﻿recent﻿and﻿significant﻿
advances﻿are﻿presented﻿in﻿chapter﻿“Manufacture﻿and﻿Challenges﻿of﻿Camel﻿Milk﻿Cheese”.﻿In﻿this﻿chapter,﻿
the﻿author﻿has﻿gone﻿through﻿the﻿challenges﻿like﻿getting﻿firm﻿coagulum﻿and﻿camel﻿cheese﻿processing﻿at﻿a﻿
large﻿scale.﻿The﻿author﻿remarks﻿that﻿if﻿the﻿cheese﻿made﻿from﻿cow﻿or﻿sheep’s﻿milk﻿can﻿claim﻿of﻿an﻿experi-
ence﻿of﻿several﻿millennia,﻿the﻿camel﻿cheese﻿is﻿only﻿at﻿the﻿beginning﻿of﻿its﻿history﻿and﻿its﻿development.﻿
Producers,﻿developers,﻿dairy﻿plant﻿managers,﻿and﻿scientists﻿must﻿work﻿together﻿to﻿put﻿camel﻿cheese﻿out﻿
of﻿its﻿present﻿marginality.﻿One﻿point﻿is﻿regarding﻿the﻿high﻿cost﻿of﻿camel﻿cheese﻿but﻿the﻿valorization﻿of﻿the﻿
lactoserum,﻿which﻿contains﻿more﻿valuable﻿components﻿than﻿cow﻿milk,﻿could﻿be﻿a﻿highly﻿convenient﻿way.
“Exploring﻿Potential﻿Therapeutic﻿Properties﻿of﻿Camel﻿Milk”﻿highlights﻿that﻿camel﻿milk﻿has﻿great﻿
potential﻿medicinal﻿value﻿including﻿antioxidant﻿properties,﻿anti-cancer﻿activity,﻿angiotensin﻿converting﻿
enzyme﻿(ACE)﻿inhibitory,﻿antidiabetic﻿activity,﻿antimicrobial﻿activity,﻿hypo-allergenicity﻿property,﻿and﻿
anti-Crohn’s﻿disease﻿effect.﻿In﻿addition,﻿the﻿bioactivity﻿of﻿conjugated﻿linoleic﻿acid﻿(CLA),﻿D﻿and﻿L﻿amino﻿
acid﻿as﻿well﻿as﻿oligosaccharide﻿in﻿camel﻿milk﻿can﻿be﻿mentioned.﻿It﻿shall﻿help﻿patients,﻿doctors,﻿nutritionists,﻿
research﻿scholars,﻿particularly,﻿pharmaceutical﻿houses﻿to﻿make﻿nutriceutical﻿products﻿out﻿of﻿camel﻿milk.
The﻿chapter﻿“Health-Improving﻿and﻿Disease-Preventing﻿of﻿Camel﻿Milk﻿Against﻿Chronic﻿Diseases﻿and﻿
Autism”﻿focuses﻿on﻿cumulative﻿evidence﻿has﻿shown﻿that﻿camel﻿milk﻿is﻿helpful﻿in﻿suppressing﻿the﻿carci-
nogenesis﻿process,﻿in﻿halting﻿initiated﻿carcinogens,﻿and﻿in﻿stopping﻿metastasis﻿for﻿different﻿neoplasms.﻿
Further,﻿camel﻿milk﻿has﻿shown﻿to﻿help﻿in﻿normalizing﻿blood﻿sugar﻿and﻿blood﻿lipids﻿and﻿normalizing﻿
metabolic﻿syndrome﻿components.﻿Finally,﻿recent﻿reports﻿indicated﻿that﻿camel﻿milk﻿could﻿be﻿an﻿effective﻿
adjuvant﻿therapy﻿for﻿inflammatory﻿bowel﻿diseases﻿and﻿cancers,﻿with﻿a﻿plausible﻿beneficial﻿effect﻿for﻿
patients﻿with﻿autism.
In﻿chapter﻿“Potential﻿Anti-Diabetic﻿Effect﻿of﻿Camel﻿Milk,”﻿the﻿author﻿opines﻿on﻿the﻿basis﻿of﻿his﻿re-
searches﻿that﻿camel﻿is﻿going﻿to﻿benefit﻿the﻿society,﻿specially,﻿the﻿diabetic﻿patients.﻿Medical﻿professionals﻿
and﻿pharma﻿houses﻿can﻿produce﻿useful﻿medicines﻿from﻿camel﻿milk﻿for﻿a﻿better﻿regulation﻿of﻿glycaemia﻿
in﻿diabetic﻿patients.
The﻿chapter﻿“Effects﻿of﻿Industrial﻿Processing﻿Methods﻿on﻿Camel﻿Milk﻿Composition,﻿Nutritional﻿Value,﻿
and﻿Health﻿Properties”﻿deals﻿with﻿effects﻿of﻿industrial﻿processing﻿methods﻿on﻿camel﻿milk﻿composition,﻿
nutritional﻿value﻿and﻿health﻿properties.﻿The﻿author﻿stated﻿that﻿heat﻿treatment﻿of﻿milk﻿is﻿an﻿essential﻿step﻿
to﻿render﻿milk﻿safe﻿for﻿human﻿consumption﻿and﻿extend﻿its﻿shelf﻿life.﻿Heat﻿treatment﻿methods﻿include﻿low﻿
temperature﻿long﻿time﻿pasteurization﻿(LTLT),﻿high﻿temperature﻿short﻿time﻿pasteurization﻿(HTST),﻿and﻿
sterilization﻿at﻿Ultra﻿High﻿Temperature﻿(UHT).﻿Among﻿these,﻿HTST﻿pasteurization﻿and﻿UHT﻿are﻿the﻿most﻿
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commonly﻿used﻿methods﻿in﻿the﻿dairy﻿industry.﻿Such﻿treatment﻿is﻿mainly﻿aimed﻿at﻿killing﻿microorgan-
isms﻿and﻿inactivating﻿spoilage-induced﻿enzymes,﻿or﻿at﻿achieving﻿some﻿other﻿changes,﻿mainly﻿chemical.
The﻿chapter﻿“Camel﻿Colostrum﻿Composition,﻿Nutritional﻿Value,﻿and﻿Nutraceuticals”﻿provides﻿in-depth﻿
information﻿on﻿the﻿physico-chemical﻿properties﻿of﻿camel﻿colostrum﻿of﻿both﻿camel﻿species﻿(dromedary﻿
and﻿Bactrian)﻿and﻿also﻿in﻿detail﻿the﻿composition﻿of﻿camel﻿colostrum,﻿one﻿by﻿one﻿(c.a.﻿fat﻿fraction,﻿lactose,﻿
oligosaccharides,﻿minerals,﻿enzymes﻿and﻿whey﻿proteins)﻿as﻿well﻿as﻿its﻿role﻿in﻿human﻿nutrition,﻿compared﻿
to﻿those﻿of﻿other﻿animal﻿colostrum﻿including﻿human,﻿cow,﻿goat,﻿sheep,﻿and﻿buffalo.﻿The﻿chapter﻿also﻿
emphasizes﻿on﻿the﻿biological﻿and﻿therapeutic﻿values﻿of﻿camel﻿colostrum.
The﻿chapter﻿also﻿reveals﻿high﻿nutritional﻿value﻿of﻿camel﻿colostrum﻿compared﻿with﻿other﻿studied﻿spe-
cies.﻿It﻿contains﻿almost﻿all﻿the﻿beneficial﻿compounds﻿found﻿in﻿other﻿colostra,﻿e.g.,﻿proteins,﻿peptides,﻿fatty﻿
acids,﻿vitamins,﻿and﻿other﻿bioactive﻿compounds.﻿Camel﻿colostrum﻿has﻿higher﻿levels﻿of﻿total﻿protein,﻿IgG,﻿
LF,﻿long﻿chain﻿poly-unsaturated﻿fatty﻿acids,﻿conjugated﻿linoleic﻿acid,﻿vitamin﻿C﻿and﻿oligosaccharides﻿
compared﻿to﻿those﻿of﻿cow,﻿goat﻿and﻿buffalo﻿colostra.﻿Camel﻿colostrum﻿also﻿contribute﻿to﻿human﻿health﻿
care,﻿both﻿as﻿part﻿of﻿a﻿health﻿promoting﻿diet﻿and﻿as﻿an﻿alternative﻿or﻿supplement﻿to﻿the﻿medical﻿treatment﻿
of﻿specified﻿human﻿diseases
The﻿nutritional﻿value﻿of﻿camel﻿meat﻿has﻿been﻿described﻿in﻿chapter﻿“Camel﻿Meat﻿Production,﻿Structure﻿
and﻿Quality”.﻿Camels﻿are﻿a﻿good﻿source﻿of﻿high﻿nutritional﻿meat﻿especially﻿in﻿areas﻿where﻿the﻿climate﻿
adversely﻿affects﻿the﻿survival﻿of﻿other﻿livestock.﻿The﻿camel﻿has﻿unique﻿physiological﻿characteristics,﻿
including﻿a﻿great﻿tolerance﻿to﻿high﻿and﻿low﻿temperatures,﻿solar﻿radiation,﻿water﻿scarcity,﻿rough﻿topogra-
phy﻿and﻿poor﻿vegetation.﻿Camels﻿are﻿mostly﻿reared﻿under﻿traditional﻿systems﻿on﻿poor﻿levels﻿of﻿nutrition﻿
and﻿are﻿mostly﻿slaughtered﻿at﻿old﻿ages﻿after﻿completion﻿of﻿a﻿career﻿in﻿work,﻿racing﻿or﻿milk﻿production.﻿
According﻿to﻿the﻿quality﻿parameters﻿of﻿camel﻿meat,﻿it﻿can﻿be﻿successfully﻿marketed﻿alongside﻿that﻿of﻿
cattle,﻿dear,﻿sheep﻿and﻿goat.﻿Pre﻿and﻿post-mortem﻿factors﻿should﻿be﻿carefully﻿considered﻿to﻿improve﻿
meat﻿quality﻿characteristics.﻿Future﻿research﻿is﻿required﻿for﻿exploiting﻿the﻿potential﻿of﻿the﻿camel﻿as﻿a﻿
source﻿of﻿meat﻿through﻿multi-disciplinary﻿research﻿into﻿efficient﻿production﻿systems,﻿and﻿improved﻿meat﻿
technology﻿and﻿marketing.
The﻿perception﻿of﻿meat﻿consumers﻿has﻿changed﻿over﻿recent﻿decades﻿from﻿considering﻿meat﻿simply﻿
as﻿a﻿source﻿of﻿required﻿nutrients﻿and﻿energy﻿to﻿seeing﻿meat﻿as﻿a﻿health-promoting﻿component.﻿Efforts﻿
in﻿the﻿meat﻿industry﻿have﻿led﻿towards﻿improving﻿and﻿characterizing﻿the﻿quality﻿and﻿healthiness﻿of﻿meat﻿
and﻿meat﻿products.﻿The﻿chapter﻿“Camel﻿Meat﻿Nutrient﻿Content﻿and﻿Potential﻿Health﻿Benefits”﻿aims﻿to﻿
characterize﻿the﻿important﻿nutrient﻿components﻿of﻿camel﻿meat﻿and﻿to﻿consider﻿future﻿developments﻿of﻿
camel﻿meat﻿and﻿camel﻿meat﻿products.
The﻿camel﻿meat﻿has﻿high﻿nutritional﻿values﻿compared﻿to﻿other﻿red﻿meats.﻿It﻿has﻿higher﻿amino﻿acid﻿
and﻿mineral﻿contents﻿than﻿other﻿animal﻿meats﻿while﻿intramuscular﻿fat﻿level﻿is﻿lower.﻿Knowing﻿the﻿com-
position﻿and﻿quality﻿parameters﻿of﻿camel﻿meat,﻿it﻿could﻿be﻿successfully﻿launched﻿to﻿market﻿alongside﻿
with﻿cattle,﻿deer,﻿sheep﻿and﻿goat.﻿With﻿the﻿increasing﻿demand﻿for﻿high-protein﻿and﻿low-fat﻿shelf﻿stable﻿
products﻿for﻿recreational﻿activities,﻿the﻿potential﻿of﻿some﻿traditional﻿products﻿being﻿marketed﻿interna-
tionally﻿is﻿very﻿high.
The﻿chapter﻿“Camel﻿Gelatin﻿Composition,﻿Properties,﻿Production,﻿and﻿Applications”﻿reveals﻿ that﻿
Gelatin﻿is﻿an﻿ingredient﻿used﻿widely﻿in﻿various﻿industries,﻿such﻿as﻿food,﻿cosmetics,﻿pharmaceuticals,﻿and﻿
photography.﻿It﻿may﻿be﻿produced﻿from﻿the﻿skins﻿or﻿bones﻿of﻿animals.﻿In﻿order﻿to﻿extract﻿gelatin﻿from﻿
camel﻿bone,﻿camel﻿bone﻿needs﻿to﻿be﻿demineralised.﻿Camel﻿bone﻿is﻿suitable﻿for﻿production﻿of﻿gelatin﻿
with﻿good﻿potentials﻿in﻿food﻿and﻿non-food﻿applications.﻿Author﻿also﻿obtained﻿gelatin﻿from﻿camel﻿skin﻿
and﻿bone.﻿The﻿extracted﻿gelatins﻿were﻿categorized﻿successfully.
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The﻿quality﻿of﻿wool﻿fibre﻿of﻿camel﻿and﻿its﻿use﻿is﻿described﻿in﻿chapter﻿“Camel﻿Hair﻿Structure,﻿Proper-
ties,﻿and﻿Commercial﻿Products”.﻿The﻿camel﻿wool﻿fibre﻿have﻿fineness,﻿softness﻿and﻿curliness.﻿The﻿flakes﻿
made﻿from﻿camel﻿cashmere﻿have﻿the﻿advantages﻿of﻿being﻿light,﻿thin,﻿fluffy,﻿windproof,﻿mildew﻿proof,﻿
breathable﻿and﻿warm.﻿The﻿finished﻿garment﻿is﻿comfortable﻿to﻿wear﻿and﻿not﻿as﻿bloated﻿as﻿a﻿down﻿jacket.
“Camel﻿Milk﻿Disguised﻿Cosmeceutical”﻿highlights﻿the﻿topical﻿value﻿of﻿camel﻿milk﻿in﻿certain﻿diseases.﻿
Natural﻿production﻿having﻿cosmeceutical﻿value﻿is﻿a﻿concern﻿for﻿dermatologist﻿and﻿public﻿sufferers.﻿This﻿
is﻿a﻿new﻿concept﻿of﻿research.
The﻿interactions﻿of﻿the﻿camel﻿with﻿its﻿environment﻿is﻿somewhat﻿complex﻿compared﻿to﻿other﻿animal﻿
species﻿domesticated﻿by﻿human.﻿Author﻿summarized﻿these﻿interactions﻿at﻿three﻿main﻿levels﻿in﻿the﻿chapter﻿
“Interaction﻿Between﻿Camel﻿Farming﻿and﻿Environment”.﻿First,﻿by﻿the﻿proper﻿characteristics﻿of﻿the﻿camel﻿
who﻿have﻿an﻿anatomy,﻿physiology﻿and﻿metabolism﻿entirely﻿to﻿its﻿surviving﻿in﻿the﻿harsh﻿conditions﻿of﻿the﻿
desert.﻿Second,﻿the﻿camel﻿can﻿valorize﻿the﻿remote﻿areas﻿of﻿the﻿world﻿thanks﻿to﻿its﻿wide﻿production﻿and﻿
services﻿to﻿human.﻿The﻿arid﻿lands﻿occupy﻿more﻿than﻿35%﻿of﻿terrestrial﻿surface,﻿and﻿in﻿such﻿areas,﻿camel﻿
farming﻿is﻿a﻿blessing﻿for﻿rural﻿activities.﻿Third,﻿the﻿camel﻿contributes﻿to﻿the﻿global﻿economy﻿by﻿its﻿pro-
gressive﻿integration﻿to﻿regional﻿or﻿international﻿market.﻿Beyond﻿this﻿contribution﻿to﻿the﻿world﻿economy,﻿
camel﻿production﻿and﻿products﻿can﻿support﻿the﻿participation﻿of﻿the﻿stakeholders﻿living﻿in﻿desert﻿or﻿desert﻿
margins.﻿However,﻿intensification﻿of﻿camel﻿production﻿could﻿modify﻿this﻿fragile﻿balance﻿between﻿the﻿
meagre﻿resources﻿of﻿the﻿desert﻿and﻿the﻿pressure﻿of﻿camel﻿rearing.﻿Camel﻿scientists﻿and﻿developers﻿must﻿
take﻿in﻿account﻿this﻿new﻿equation﻿in﻿the﻿development﻿plan﻿of﻿camel﻿farming.
This﻿book﻿provides﻿the﻿reader﻿with﻿a﻿comprehensive﻿review﻿on﻿camel﻿milk﻿composition,﻿physical,﻿
chemical,﻿nutritional,﻿dairy﻿preservation﻿and﻿therapeutic﻿properties;﻿in﻿addition﻿to﻿the﻿industrial﻿methods﻿
affecting﻿camel﻿milk﻿composition﻿and﻿up-to-date﻿potential﻿health﻿properties﻿compared﻿to﻿other﻿animal﻿
milks.﻿This﻿publication﻿also﻿provides﻿insight﻿and﻿supports﻿executives﻿concerned﻿with﻿the﻿camel﻿meat﻿
production,﻿nutritional﻿value,﻿and﻿potential﻿health.﻿The﻿commercial﻿camel﻿products﻿such﻿as﻿dairy,﻿gelatin,﻿
cosmetics,﻿as﻿well﻿as﻿camel﻿hair﻿products﻿are﻿also﻿presented.﻿This﻿book﻿furthermore﻿gives﻿better﻿under-
standing﻿to﻿the﻿researchers﻿in﻿information﻿related﻿to﻿interaction﻿between﻿camel﻿farming﻿and﻿environment.
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ABSTRACT
Gelatin is an important protein produced through partial hydrolysis of collagen from animal parts and 
byproducts such as cartilage, bones, tendons, and hides. The ability of gelatin to form a thermo-reversible 
gel at normal body temperature and high water content make it an exceptional food ingredient. A good 
quality gelatin is translucent, brittle, colorless (sometimes slightly yellow), bland in taste, and odor-
less. Gelatin has been found useful as stabilizer and filler in dairy products and other food industries. 
Recently, the global gelatin production net over 300,000 metric tons: 46% were from pigskin, 29.4% from 
bovine hides, 23.1% from bones, and 1.5% from other parts. Although camels have been recognized as 
source of meat and milk, utilization of camel bones and skins for gelatin production has not been fully 
explored. This chapter will discuss the processing of camel gelatin extraction.
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INTRODUCTION
Gelatin is an important protein produced through partial hydrolysis of collagen from animal parts and 
byproducts such as cartilages, bones, tendons and hides. The ability of gelatin to form a thermo-reversible 
gel at normal body temperature and its ability to retain large amounts of water makes it a unique food 
ingredient. A good quality gelatin is translucent, brittle, colorless (sometimes slightly yellow), bland in 
taste and odorless. Gelatin has been found useful as a stabilizer and filler in dairy products (see Chapter 
5) and other food industries (Mariod & Adam, 2013). Recently, the net global gelatin production was 
over 300,000 metric tons; 46% were from pigskin, 29.4% from bovine hides, 23.1% from bones and 1.5% 
from other parts or animals (Zilhadia, Harahap, Jaswir, & Effionora, 2018). Although camels have been 
recognized as a source of meat (see Chapter 12 and 13) and milk (see Chapter 2), utilization of camel’s 
bones and skins for gelatin production has not been fully explored.
Bone gelatin is primarily used for pharmaceutical purposes because of its high level of purity. Prior 
to extraction of gelatin from bone samples, the bones must be demineralized using dilute acid solution to 
remove inherent calcium that is part of the bone matrix (Harahap, Jaswir, & Anwar, 2016). Structurally, 
the function of calcium salt deposited in the organic matrix of bone is to maintain the bone integrity by 
holding the scaffolds and crosslinks that improves bone strength and rigidity. Removal of calcium salt 
from bone through acidulation with dilute acid is an essential step towards successful gelatin production 
since the results of the acid treatment produces bone protein (collagen) which contained water-soluble 
gelatin. Extraction temperature, pH and extraction period are common operating parameters influencing 
gelatin production (Gehan, El-Bassyouni, & Abdel-Fattah, 2013). The effect of processing conditions 
on the properties of gelatin from fish bone with pretreatment with hydrochloric acid has been reported 
(Taheri, Abedian Kenari, Gildberg, & Behnam, 2009). Adoption of specific processing parameters and 
raw material sources often improve the consistency in functionality of gelatin or collagen.
Recently, there has been increase interest in the effective use of underutilized resources and indus-
trial wastes to reduce production cost and environmental hazards. Utilization of animal bone for gelatin 
production offers opportunities including waste to wealth and waste minimization.
Gelatins from bovine and porcine sources are becoming less acceptable because of increasing allergen 
cases and tradition or religious believes. This has called for production of gelatin from other sources. 
Therefore, camel bone gelatin can be a good alternative source of gelatin. However, there has been less 
effort to identify processing conditions for demineralization of camel bone. The developed demineral-
ization processing conditions for cattle bone are kept as company secret, and conflicting values have 
been reported. This Chapter will discuss various aspects of the processing of gelatin, particularly camel 
gelatin extraction, regulations and standards, physico-chemical characteristics, as well as the applica-
tion of gelatins.
MANUFACTURING OF GELATIN
The typical commercial sources of gelatin are of mammalian origin, mainly pigs and cows. Their bones, 
skins, and hides are used. Gelatin from these sources form strong gels with good properties. However, 
there has been a rise in concerns that gelatin might transmit diseases such as mad cow disease and for 
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164,﻿166-167,﻿169,﻿175,﻿178,﻿182,﻿185,﻿189-191,﻿
193,﻿195,﻿202,﻿208,﻿211-212,﻿217-219,﻿221-223,﻿
227-228,﻿230-232,﻿235-237,﻿241-247,﻿252-255,﻿
257,﻿259-260,﻿269-270,﻿278,﻿285-286,﻿289,﻿291-
292,﻿296,﻿298-299,﻿303,﻿306-308,﻿311-312,﻿321-
322,﻿350-351,﻿357
479
Index
Proteins﻿15,﻿22-23,﻿25-27,﻿31,﻿37-38,﻿44,﻿46-48,﻿50-52,﻿
55,﻿62,﻿78-81,﻿93,﻿95,﻿98-100,﻿109,﻿124,﻿126-127,﻿
129,﻿131-134,﻿137,﻿141-142,﻿144,﻿146-149,﻿152-
153,﻿155,﻿158-160,﻿165-167,﻿169,﻿171,﻿175-176,﻿
178-182,﻿184-186,﻿188,﻿190-192,﻿194-195,﻿197-
198,﻿203-209,﻿212,﻿217-218,﻿222-224,﻿226-227,﻿
229-233,﻿235-236,﻿239-244,﻿249,﻿252-253,﻿255-
257,﻿259,﻿269-270,﻿278,﻿283,﻿289,﻿308,﻿315,﻿326,﻿
350-352,﻿355,﻿357-358,﻿365
R
Rennet﻿coagulation﻿102,﻿119,﻿197,﻿201,﻿206,﻿218-219,﻿
228-229,﻿232-233,﻿238
S
Shelf﻿ life﻿41-43,﻿45-49,﻿52,﻿54-55,﻿62,﻿77-79,﻿89,﻿91,﻿
96,﻿106,﻿121,﻿130,﻿198,﻿204,﻿213,﻿236,﻿300
skin﻿9,﻿14,﻿87,﻿89,﻿91,﻿139,﻿160,﻿306,﻿308,﻿319-327,﻿330-
332,﻿337-338,﻿344,﻿346,﻿348-355,﻿357-362,﻿365
species﻿1,﻿3-4,﻿6,﻿10,﻿14,﻿16-17,﻿19-26,﻿28-29,﻿33-34,﻿
36,﻿ 55,﻿ 57-60,﻿ 85,﻿ 88,﻿ 106,﻿ 108,﻿ 110-111,﻿ 115,﻿
120,﻿126,﻿135-136,﻿143,﻿146,﻿151,﻿158,﻿162,﻿165,﻿
168,﻿178,﻿182,﻿194,﻿197,﻿199,﻿214-215,﻿224-225,﻿
227,﻿230,﻿235,﻿237,﻿240-245,﻿247-249,﻿253,﻿255,﻿
264,﻿275,﻿278,﻿285-286,﻿288,﻿290-291,﻿295,﻿305,﻿
308,﻿310,﻿312,﻿325,﻿327-328,﻿348,﻿350,﻿352,﻿360,﻿
363,﻿367,﻿370-372
Spray﻿drying﻿41,﻿46,﻿48-49,﻿78-81,﻿102
starter﻿ cultures﻿ 49,﻿ 52,﻿ 54-55,﻿ 57-58,﻿ 60-62,﻿ 65-68,﻿
70-71,﻿97,﻿106,﻿140,﻿201,﻿203,﻿227,﻿233
Sterilization﻿ 41,﻿ 47,﻿ 49-50,﻿ 79,﻿ 126,﻿ 198,﻿ 200,﻿ 212,﻿
214-215,﻿224,﻿228,﻿233,﻿235
T
Thermisation﻿197
U
UHT﻿process﻿47,﻿197,﻿204
V
Vitamins﻿ 15,﻿ 23,﻿ 29-31,﻿ 39,﻿ 45-46,﻿ 55,﻿ 81,﻿ 87,﻿ 91,﻿
107,﻿ 128,﻿ 156,﻿ 162,﻿ 164,﻿ 169,﻿ 186,﻿ 197,﻿ 224,﻿
235,﻿240-241,﻿251-253,﻿260,﻿278,﻿293-294,﻿296,﻿
323,﻿352,﻿360
W
Water﻿Management﻿369
Y
yogurt﻿45,﻿48,﻿50-51,﻿61,﻿76-77,﻿82-86,﻿90,﻿92,﻿94-98,﻿
100,﻿102,﻿105-108,﻿130,﻿132,﻿136,﻿151,﻿197-198,﻿
220,﻿233
480
